Differential expression of calretinin, calbindin D28K and parvalbumin in the developing human cerebellum.
Three calcium-binding proteins, calretinin, calbindin D28K and parvalbumin, were immunohistochemically localized in the human cerebellum at different developmental stages. Cells positive for calretinin were not detected during early development of the cerebellum until 21 weeks of gestation at which stage weak staining was found in Purkinje and basket cells of the cortex and in neurons of the dentate nucleus. Both the number of positive cells and the intensity of immunoreactivities were found to increase as the cerebellum became more mature. Calbindin D28K immunoreactivity was, however, detected early in development at 14 weeks of gestation. Positive cells were found in Purkinje, basket, stellate and granule cells of the cerebellar cortex and in neurons of fastigial, globose, emboliform and dentate nuclei. The number of positive cells and the staining intensity for calbindin in both the cerebellar cortex and deep nuclei decreased at more advanced developmental stages. At 21-31 weeks of gestation, positive staining was restricted to Purkinje and basket cells of the cortex. Parvalbumin immunoreactivity was also observed early in development at 14 weeks of gestation. Positivity was found in Purkinje, basket and stellate cells of the cerebellar cortex and in neurons of all the deep nuclei, with the highest number of positive cells in the fastigial nucleus followed by emboliform, globose and dentate nuclei. As the cerebellum became more mature, both the number of positive cells and the staining intensity for parvalbumin decreased in the cortex and deep nuclei. The results of the present study showed that among the three calcium-binding proteins examined, strong immunoreactivities for calbindin D28K and parvalbumin were found inthe human cerebellum early in development at 14 weeks of gestation, but there was a decrease in both the intensity and number of positive cells at more advanced stages. In contrast, calretinin positive cells were not detected until 21 weeks of gestation and the immunoreactivity increased as the cerebellum became more mature. A possible correlation between the developmentally regulated expression of the calcium-binding proteins and expression of different neurotransmitters during development is discussed.